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Device for Swallowing Powder Granular or Granulated Substances 



The invention relates to a device in accordance with the preamble of claim 1 for 
taking powdered, grainy or granular substances . 

One type of application of the device according to the invention for taking especially 
powdered substances is a so-called powder inhaler. A further type of application 
are devices for taking especially grainy or granular substances, for example, food 
supplements. The latter are characterized in that they are comprised of relatively 
large granules and therefore cannot be inhaled. These substances are, for 
example, taken orally by being supplied to the mouth. However, it is also 
conceivable that these grainy or granular substance can be supplied from the 
dosage dispenser according to the invention to drinks or other foodstuffs. 

The powder inhaler according to the invention operated without propellant serves 
for administration by inhaling of powdered, solid medicaments or food supplements. 
The powder inhalers release the aerosol by means of the inhalation process 
wherein the energy for the dispersion is provided by inhalation. The powdered 
substance is contained in a storage receptacle, i.e., in a storage container, a 
capsule or in a blister. In this connection, the powders to be inhaled are galenic 
products that have been developed especially forthe respective inhaler. Depending 
on the type of powder inhaler, the pure active ingredient is employed or the active 
ingredient together with a carrier (innocuous auxiliary material, usually lactose or 
glucose) for adhering active ingredient particles. A further possibility of providing 
reliably powder inhalers resides in that the micronized active ingredient is formed 
as soft and easily destroyable agglomerates. 

In the case of currently known powder inhalers, the patient inhales a fine powder 
wherein the patient himself supplies the energy for generating the aerosol by means 
of his breathing action. This has the advantage that no coordination problems 
between release and inhalation are present. The active ingredient is swirled, for 
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example, in a spirally guided airflow and reaches together with the airflow directly 
the bronchial tubes. However, in the case of the prior art powder inhalers, the 
patient when experiencing acute breathing problems is not always able to generate 
the required inhalation power for the powder aerosol treatment because of 
resistance in the air channel. 

The known powder inhalers are characterized in that at anytime they have an open 
air channel into which moisture and dirt from the surroundings can penetrate. For 
this reason, the known powder inhalers are provided with protective caps as well as 
storage devices as a protection against moisture and dirt from the surroundings. 
When losing or incorrectly applying such protective devices, the powder inhaler 
loses its full functionality. A disadvantage in regard to the known powder inhalers 
is that the patient not always avoids to also exhale in the opposite direction, i.e., in 
the exhalation direction through the inhaler. Accordingly, because of moisture within 
the breath, the inhaler has the tendency to cause clumping of the powder and 
adhering of the powder in the air channel of the inhaler. This leads also to 
significant dosing problems. The patient must provide the energy for generating the 
aerosol with his breathing action during inhalation. This energy however is limited 
in particular in the case of patients, and, in the case of acute breathing problems, 
the patient is unable to sufficiently generate the necessary energy for the required 
breathing power for the powder aerosol treatment in customary inhalers. Most 
known powder inhalers have no optimal flow course because, as a result of the 
constructive design defaults, flow deflection and swirling occur. This means an 
increased flow resistance and requires an increased energy expenditure from the 
patient. Finally, portions of the powder remain adhered to undercuts and in dead 
zones of the flow; this is detrimental with regard to the dosing precision. 

The grainy or granular substances have been administered in the past in that they 
are removed by a spoon from the storage receptacle; subsequently, the substance 
is inserted with the spoon into the mouth or the substance is added to a drink or to 
food. This is often unhygienic because the substance is contained unprotected and 
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freely accessible within the storage receptacle. Moreover, the required dosing 
precision is not always ensured. 

Based on this, the invention has the object to provide a device of the 
aforementioned kind for taking powdered, grainy or granular substances which 
5 device is improved with regard to its function. 

The technical solution is characterized by the features in the characterizing portion 
of claim 1. 

The basic principle of the device according to the invention for taking powdered, 
grainy, or granular substances, in particular, of the powder inhaler according to the 

10 invention, resides in that only in the in the inhalation-ready state of the device a 

continuous air channel with Venturi tube-like or smooth profile is made available for 
guiding the airflow while in the state not ready for inhalation the air channel is 
completely blocked so that in the intake area no air can be sucked in and in the 
outlet area no powder-carrying air can be sucked in, i.e., in the supply tube. In this 

15 way, exclusively at the time of application an appropriately shaped air channel 

enables an optimal flow course and, while providing a perforce synchronization 
between deposition of the powder and inhalation, the portioned powdered 
medicament is entrained and dispersed sufficiently along the subsequent diffusor 
stretch. In the closed state, on the other hand, the intake opening as well as the 

20 outlet opening is automatically closed against moisture and dust. Even in the case 

of acute breathing problems, the patient can still provide the breathing power 
required for the powder aerosol treatment with the inhaler because straight airflow 
channels can be realized. The synchronously operating dosing and releasing 
device enables the minimization of components and closes off the entire inner 

25 system of the device in an airtight and water-tight way when not in use. The patient 

opens the airflow channel in the device with a single movement of the supply tube. 
Upon doing so, the powder is deposited and can be inhaled immediately. After 
inhalation, the patient closes the system again with a single movement by pivoting 
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the supply tube. When doing so, the next dose is portioned from the storage 
receptacle and the system is airtightly closed. By means of the pivot system, overall 
a perforce correct manipulation for safe administration is ensured. A one-way valve 
on the intake side can provide absolute seal-tightness. Since aside from the supply 
tube no additional devices must be moved for readying the powder inhaler for 
operation, during the inhalation process the major portion of the inhalation energy 
remains available in fact for inhalation because of the straight configuration of the 
airflow channel. Because only a few mechanical parts are provided on the inhaler 
and the airflow is guided almost linearly, only minimal proportions of the powder 
remain within the device, i.e., adhere to the air channel. This increases the dosing 
precision. By being entrained by the airflow, the powder is uniformly distributed and 
de-agglomerated. The air channel preferably has the shape of a Venturi tube or 
Laval nozzle. In addition, during transport of the powder and entrainment by the 
airflow optionally larger powder particles are broken up and thus comminuted by 
means of helical lamellas. Mechanical resistance devices / de-agglomeration 
devices of any shape can be positioned within the air channel in order to vary the 
air channel as needed and in accordance with specifications. The air channel, 
depending on the requirements of the powder, can be freely varied with regard to 
breathing resistance. The configurations of the air channel can be round or oval in 
cross-section and can have the same cross-sectional shape across the entire 
length. The intake and outlet can be, for example, funnel-shaped. By means of the 
Venturi tube, an optimal flow and acceleration of the inhaled airflow including 
entrainment and dispersion of the powdered medicament is ensured. In particular, 
a perforce complete emptying is ensured. The free design of the air channel 
enables the adaptation of the inhaler to different inhalable medicaments. For 
example, dry powdered medicaments can be dispersed within the airflow in particle- 
defined size. The inhaler according to the invention as a hole is suitable for 
extended use because, due to the configuration, the entire air channel can be easily 
cleaned by means of a pipe cleaner and hygienic problems can be avoided. The 
inhaler, for full functionality and simplest shape, is comprised of a few injection- 
molded parts without using springs and levers. Above, the invention has been 
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explained with the aid of a powder inhaler. The same advantages result also for 
grainy or granular substances which, however, are not inhaled but instead flow in 
a dosed portion from the device according to the invention and can be used 
accordingly. The difference to the powder inhaler is that no continuous airflow for 
inhalation is generated by the user. 

A technical realization of the device according to the invention is proposed by the 
further embodiment according to claim 2. The basic idea resides in that the supply 
tube at the end remote from the mouth is rotatably supported. In the position of 
non-use of the device, all openings are closed while in the position of use they are 
open. In particular, in the case of a powder inhaler the airflow can be configured to 
be linear. This reduces the risk of turbulences as well as flow resistance to a 
minimum; this is so because the adhesion and friction play an important role when 
manufacturing and administering powder aerosols. During administration of the 
powder aerosol, adhesion and friction between medicament and auxiliary means 
must be overcome. However, these forces between the powder particles and the 
powder inhaler surface occur at the same time. Therefore, the linear profile of the 
airflow is advantageous. 

A first application of the device according to the invention is proposed in claim 3. 
The design is based on a reservoir for the substance from which several dosage 
units can be dosed. 

The basic idea of the powder inhaler in claim 4 resides in that the cylinder wall of 
the supply tube has a through opening in the form of a bore whose height and 
diameter determines the metering volume and matches an oppositely positioned 
bore in the central cylinder body. In the closed state, the through opening of the 
cylinder wall is positioned precisely underneath the outlet opening of the storage 
receptacle so that dosing of the medicament is realized. In the folded-down state 
of the supply tube, the medicament than flows through the connecting bore in the 
cylinder body into the through bore and thus precisely into the air channel so that 
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the medicament can be inhaled upon inhalation. The storage receptacle can be 
exchangeable for increasing economic efficiency. 

A further development based thereon according to claim 5 proposes a one-way 
valve in the air channel so that the patient can only inhale the powder but cannot 
blow it out of the inhaler. 

The embodiment according to claim 6 does not concern a powder inhaler but a 
device for dosing grainy or granular substances. The basic idea here is that the 
substance flows through the outlet opening of the storage receptacle into the 
through opening in the cylinder which defines a dosing chamber. After pivoting of 
the supply tube into the position of use, the substance flows from this dosing 
chamber into the through bore of the cylinder body and from there into the supply 
tube. 

A second application of the device according to the invention is proposed in claim 
7. This concerns a single-dose applicator employing a capsule. In this single-dose 
dosing device, the capsule is positioned in the cylinder body on the axis of rotation 
of the supply tube. By folding down the supply tube, the ends of the capsule are cut 
off by means of a cutting blade. In this way, a complete emptying of the capsule is 
possible. No splinters are produced. In contrast to other devices, it is not 
necessary to provide a protective screen that would increase the breathing 
resistance. An unopened capsule can be inserted only in the position of non-use 
into the supply tube. This holds true also for disposal of an emptied capsule. In this 
way, a perforce synchronization is realized in that the cutting of the capsule and the 
activation are realized in the appropriate pivot position of the supply tube while in 
the position of non-use an air-tight and water-tight closure of the supply tube is 
realized. 

Three embodiments of the device according to the invention for taking powdered, 
grainy or granular substances will be explained in the following with the aid of the 
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drawings. It is shown in: 



Fig. 1a a first embodiment of a powder inhaler for several dosage units 

(so-called multi-dose) in the position of non-use; 

Fig. 1 b the powder inhaler of Fig. 1 a in the position of use; 

Fig. 2a a second embodiment of the powder inhaler for a single 

dosage (so-called single-dose) in the position of non-use; 

Fig. 2b the powder inhaler of Fig. 2a in the position of use; 

Fig. 3a a third embodiment as a device for taking grainy or granular 

substances for several dosage units (so-called multi-dose) in 
the position of non-use; 

Fig. 3b the device of Fig. 3a in the position of use. 

The powder inhaler of the first embodiment of Figs. 1a and 1b has a housing 1 in 
which a substantially funnel-shaped storage receptacle 2 for powder is located. 
This storage receptacle 2 has an outlet opening 3 at the lowest point. 

In the housing a cylinder body 4 is moreover fixedly arranged. It has a radial 
through bore 5. A connecting bore 6 that is also continuous branches off 
transversely from the through bore 5 in the upward direction. 

On the cylinder body 4, a supply tube 7 in the form of an inhalation pipe is rotatably 
supported. For this purpose, the rearward end of the supply tube 7 has a cylinder 
wall 8 with which the pivoting support action on the cylinder body 4 is realized. This 
cylinder wall 8 has an opening 9 which is positioned on the axis of the inner opening 
10 of the supply tube 7. Moreover, the cylinder wall 8 has a through opening 1 1 . 

-7- 

Lit. TRL of PCT/DE2003/004194 - Inventor(s): Klaus-Dieter Beller - Assignee: E. Braun GmbH 



Finally, the housing 1 has an inwardly projecting air inlet 13. 
The device functions as follows: 

In the position of non-use (Fig. 1 a), the through opening 1 1 of the cylinder wall 8 is 
positioned underneath the outlet opening 3 of the storage container 2. The powder 
flows into the through opening 1 1 which thus defines a dosage unit. In this position, 
the through bore 5 as well as the connecting bore 6 of the cylinder body 4 are seal- 
tightly closed by the cylinder wall 8. 

For transferring the powder inhaler into the position of use (Fig. 1 b), the supply tube 
7 is pivoted downwardly. In this way, the through opening 11 (containing the 
dosage unit of powder) is moved into a position above the connecting bore 6 in the 
cylinder body 4 so that the powder flows through the connecting bore 6 into the 
through bore 5. Accordingly, the inner opening 10 of the supply tube 7, the through 
bore 5 of the cylinder body 4, the opening 9 of the cylinder wall 8 of the supply tube 
7 as well as the air inlet 13 of the housing 1 define an interconnected continuous 
and sealed through channel. When the user inhales, the powder is entrained and 
is inhaled by the patient. The inhalation tube 7 can be in principle designed as a 
mouth tube or nose tube. 

After inhalation, the supply tube 7 is moved upwardly again (Fig. 1a) so that a new 
dosage of powder flows from the storage container 2 through the outlet opening 3 
into the through opening 1 1 in the cylinder wall 8. 

The second embodiment in Fig. 2a and Fig. 2b is based on a storage receptacle in 
the form of a capsule 12 for a single dose. With regard to the basic principle, this 
embodiment variant is identical to that of the powder inhaler of Figs. 1a and 1b. 

A cylinder body 4 having a through bore 5 is provided (however, without a 
connecting bore 6). A cylinder wall 8 of a supply tube 7 is pivotably supported on 
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the cylinder body 4. This cylinder wall 8 has an opening 9 on the axis of the inner 
opening 10 of the supply tube 7. Moreover, the cylinder wall 8 has two passages 
14 with a cutting edge 15, respectively. The upper passage 14 in Fig. 2b has 
additionally a sealing nose 16. 

The function is as follows: 

In the position of non-use of the powder inhaler (Fig. 2a) a capsule 12 is inserted 
into the through bore 5 of the cylinder body 4. The inner opening 1 0 of the supply 
tube 7 as well as the opening 9 of the cylinder wall 8 are seal-tightly closed by the 
cylinder body 4. Moreover, the air inlet 13 of the housing 1 is tightly closed by the 
sealing nose. 

For transferring the powder inhaler into the position of use, the supply tube 7 is 
folded downwardly (Fig. 2b). When doing so, the two cutting edges 15 of the 
cylinder wall 8 cut off the ends of the capsule 12. Accordingly, the powder in the 
interior of the capsule 12 is within the airflow during the inhalation process. The 
sealed air channel is defined by the inner opening 10 of the supply tube 7, the 
through bore 5 in the cylinder 4, the opening 9 in the cylinder wall 8 as well as the 
air inlet 1 3 of the housing 1 . 

After completion of inhalation, the supply tube 7 is again pivoted upwardly so that 
the empty capsule 12 can be removed. 

The third embodiment in Figs. 3a and 3b serves for the dosed dispensing of grainy 
or granular substances contained within the storage receptacle 2. The difference 
to the powder inhaler of Figs. 1 a and 1 b resides in that the cylinder wall 8 does not 
have the opening 9 and that the through bore 5 in the cylinder body 4 is of an 
angular configuration wherein this through bore 5 from the upper inlet to the lower 
outlet has a continuous slant relative to the earth's horizontal. 
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The function is as follows: 



In the storage receptacle 2, as mentioned already, a grainy or granular flowable 
substance is contained. In the position of non-use of the device (Fig. 3a) the supply 
tube 7 is folded upwardly so that the through opening 1 1 of the cylinder wall 8 is 
5 moved into a position underneath the outlet opening 3. The through bore 5 in the 

cylinder body 4 is completely closed by the cylinder wall 8. In the through opening 
1 1 of the cylinder wall 8 the grainy or granular substance is collected. 

After folding down the supply tube 7 into the position of use (Fig. 3b), the through 
opening 6 of the cylinder wall 8 is located in a position above the inlet of the angled 
10 through opening 5. The substance contained within the through opening 1 1 of the 

cylinder wall 8 flows from above into the through bore 5. As a result of its free 
flowing properties, the substance finally reach the inner opening 10 of the supply 
tube 7 from where the substance can be taken either orally or can be added to a 
drink or food or can be directly administered otherwise. 
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List of Reference Numerals: 



1 


housing 


2 


storage receptacle 


3 


outlet opening 


4 


cylinder body 


5 


through bore 


6 


connecting bore 


7 


supply tube 


8 


cylinder wall 


9 


opening 


10 


inner opening 


11 


through opening 


12 


capsule 


13 


air inlet 


14 


passage 


15 


cutting edge 


16 


sealing nose 



- 11 - 



Lit. TRL of PCT/DE2003/004194 - lnventor(s): Klaus-Dieter Beller - Assignee: E. Braun GmbH 



